TITLE OF THE INVENTION 

Head Slider, Head Gimbal Assembly, and Hard Disk Drive 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a head slider, a 
head gimbal assembly, and a hard disk drive, each including 
a thin-film magnetic head comprising a magnetoresistive 
device and an inductive electromagnetic transducer. 
Related Background Art 

[0002] In general, a head gimbal assembly is constructed 
by mounting a head slider formed with a thin- film magnetic 
head to a gimbal and connecting the gimbal to a suspension. 
The surface of the gimbal located on the leading end side 
of the gimbal is provided with a plurality of electrode pads 
for energizing a magnetoresistive device for reproducing 
and an inductive electromagnetic transducer for recording 
which are formed in the thin-film magnetic head (see, for 
example, Japanese Unexamined Patent Publication No. HEI 
8-111015) . 

[0003] One ends of leads for inputting/outputting electric 
signals to/ from the thin-film magnetic head are connected 
to the respective electrode pads. The leads travel on the 
gimbal about the head slider so as to reach the base end 
of the suspension, whereas their other ends are connected 
to signal terminals of amagnetic disk drive . A fixed current 

(sense current) is always supplied to the magnetoresistive 
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device via the reproducing lead. 
SUMMARY OF THE INVENTION 

[0004] Since the leads for the magnetoresistive device and 
inductive electromagnetic transducer travel in parallel on 
the gimbal, however, a phenomenon in which noises are imposed 
on the lead for the magnetoresistive device when a current 
is supplied to the inductive electromagnetic transducer, 
i.e., crosstalk, may occur in the conventional head gimbal 
assembly mentioned above. 

[0005] It is an object of the present invention to provide 
a head slider, a head gimbal assembly, and a hard disk drive 
which can prevent crosstalk from occurring between the 
respective leads of the magnetoresistive device and 
inductive electromagnetic transducer. 

[0006] The present invention provides a head slider 
including a thin-film magnetic head comprising a 
magnetoresistive device for reproducing, an inductive 
electromagnetic transducer for recording, and a heater 
adapted to generate heat upon energization; the head slider 
having a surf ace provided with a first device electrode pad 
for energizing the magnetoresistive device, a second device 
electrode pad for energizing the inductive electromagnetic 
transducer, and heater electrode pads for energizing the 
heater; the heater electrode pads being located on both sides 
of a group of the first and second device electrode pads. 
[0007] Within the same surface in the head slider of the 



present invention, the heater electrode pads are disposed , 
on the outside of the first device electrode pad for the 
magnetoresistive device and the second device electrode pad 
for the inductive electromagnetic transducer. Leads 
connected to the electrode pads are turned around from the 
surface provided with the electrode pads, so as to travel 
the surroundings of the head slider toward the rear side 
thereof. Here, the two leads of the heater hold the slider 
therebetween. Therefore, the leads connected to the heater 
electrode pads are located between the respective leads 
connected to the first and second device electrode pads. 
As a consequence, the respective leads for the inductive 
electromagnetic transducer and magnetoresistive device are 
separated from each other by the leads of the heater, whereby 
the crosstalk to the lead of the magnetoresistive device 
can be prevented from occurring even when a current is 
supplied to the lead of the inductive electromagnetic 
transducer. 

[0008] When the heater is energized, the resulting heat 
thermally expands its surrounding layers, whereby the 
distance between the head slider (the magnetoresistive 
device in particular) and the recording medium can be 
adjusted. 

[0009] The present invention provides a head gimbal 
assembly comprising a head slider formed with a thin-film 
magnetic head, and an arm mounted with the head slider; the 



thin-film magnetic head comprising a magne tores is tive 
device for reproducing, an inductive electromagnetic 
transducer for recording, and a heater adapted to generate 
heat upon energization; the head slider having a surface 
provided with a first device electrode pad for energizing 
the magnetoresistive device, a second device electrode pad 
for energizing the inductive electromagnetic transducer, 
and heater electrode pads for energizing the heater; the 
heater electrode pads being located on both sides of a group 
of the first and second device electrode pads - Preferably, 
respective energizing leads connected to the first device 
electrode pad, second device electrode pad, and heater 
electrode pads are turned around from the surface provided 
with the electrode pads so as to extend toward the base end 
side of the arm, whereas the leads for the heater electrode 
pads are located between the first and second device 
electrode pads in a region between the surface provided with 
the electrode pads and the base end of the arm. 
[0010] Within the same surface of the head slider in the 
head gimbal assembly of the present invention, the heater 
electrode pads are disposed on the outside of the first device 
electrode pad for the magnetoresistive device and the second 
device electrode pad for the inductive electromagnetic 
transducer. Leads connected to the electrode pads are 
turned around from the leading end side of the arm, so as 
to travel toward the base end side of the arm. Here, the 
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two leads of the heater hold the slider therebetween. . 
Therefore, the leads connected to the heater electrode pads 
are located between the respective leads connected to the 
first and second device electrode pads- As a consequence, 
the respective leads for the inductive electromagnetic 
transducer and magnetoresistive device are separated f rom 
each other by the leads of the heater, whereby the crosstalk 
to the lead of the magnetoresistive device can be. prevented 
from occurring even when a current is supplied to the lead 
of the inductive electromagnetic transducer. 
[0011] The present invention provides a hard disk drive 
including a head gimbal assembly comprising a head slider 
formed with a thin-film magnetic head, and an arm mounted 
with the head slider; the thin-film magnetic head comprising 
15 a magnetoresistive device for reproducing, an inductive 

electromagnetic transducer for recording, and a heater 
adapted to generate heat upon energization; the head slider 
having a surface provided with a first device electrode pad 
for energizing the magnetoresistive device, a second device 
20 electrode pad for energizing the inductive electromagnetic 

transducer, and heater electrode pads for energizing the 
heater; the heater electrode pads being located on both sides 
of a group of the first and second device electrode pads. 
Preferably, respective energizing leads connected to the 
25 first device electrode pad, second device electrode pad, 

and heater electrode pads are turned around from the surface 
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provided with the electrode pads so as to extend toward the 
base end side of the arm, whereas the leads for the heater 
electrode pads are located between the first and second 
device electrode pads in a region between the surface 
5 provided with the electrode pads and the base end of the 

arm. 

[0012] Within the same surface of the head slider in the 
hard disk drive of the present invention, the heater 
electrode pads are disposed on the outside of the first device 

10 electrode pad for the magnetoresistive device and the second 

device electrode pad for the electromagnetic transducer. 
Leads connected to the electrode pads are turned around from 
the leading end side of the arm/ so as to travel toward the 
base end side of the arm. Here, the two leads of the heater 

15 hold the slider therebetween. Therefore, the leads 

connected to the heater electrode pads are located between 
the respective leads connected to the first and second device 
electrode pads . As a consequence, the respective leads for 
the inductive electromagnetic transducer and 

20 magnetoresistive device are separated from each other by 

the leads of the heater, whereby the crosstalk to the lead 
of the magnetoresistive device can be prevented from 
occurring even when a current is supplied to the lead of 
the inductive electromagnetic transducer. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Fig. 1 is a perspective view showing an embodiment 
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of the hard disk drive comprising a head slider of the present 
invention; 

[0014] Fig. 2 is a perspective view showing a head gimbal 
assembly mounted with a head slider formed with a thin-film 
5 magnetic head, which is included in the hard disk drive shown 

in Fig. 1; 

[0015] Fig. 3 is an enlarged view of the head slider shown 
in Fig. 2; 

[0016] Fig. 4 is a schematic sectional view of the thin-film 
10 magnetic head taken along a line perpendicular to the air 

bearing surface; 

[0017] Fig. 5 is a plan view showing an example of a heater; 
[0018] Fig. 6 is a view showing another embodiment with 
the heater placed at a different position; and 
15 [0019] Fig. 7 is a schematic sectional view showing an 

example of a thin-film magnetic head with heaters arranged 
in a divided fashion. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] In the following, preferred embodiments of the 
present invention will be explained in detail with reference 
to the accompanying drawings. Constituents identical to 
each other will be referred to with numerals identical to 
each other without repeating their overlapping 
descriptions. 

[0021] Fig. 1 is a perspective view showing a hard disk 
drive 1 including a head gimbal assembly 10 mounted with 
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a head slider 13 in accordance with an embodiment. Fig. . 
2 is an enlarged perspective view of the head gimbal assembly 
10. Fig. 3 is an enlarged view of the head slider 13 shown 
in Fig . 2 . 

[0022] In the hard disk drive 1, the head gimbal assembly 
10 is actuated so as to cause a thin-film magnetic head 11 
to record and reproduce magnetic information onto/from a 
hard disk (recording medium) 2 rotating at a high speed. 
The thin-film magnetic head 11 comprises an electromagnetic 
transducer for recording information onto the hard disk, 
and a magnetoresistive device (which may also be referred 
to as W MR device" hereinbelow) for reproducing information 
of the hard disk. 

[0023] The head gimbal assembly 10 can be rotated about 
a shaft 3 by a voice coil motor, for example. As the head 
gimbal assembly 10 is rotated, the head slider 13 travels 
radially of the hard disk 2, i.e., in directions traversing 
track lines. 

[0024] As shown in Figs. 2 and 3, the head gimbal assembly 
10 comprises a suspension arm 12 which is a thin plate made 
of a metal. On the leading end side, the suspension arm 
12 is formed with a tongue 14 surrounded by a cutout. The 
head slider 13 is mounted on the tongue 14. 
[0025] Referring to Fig. 3, the head slider 13 will be 
explained further in detail . The head slider 13 comprises 
a support 20, formed from AlTiC (Al 2 0 3 -TiC), having a 
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substantially rectangular parallelepiped form, and the 
thin-film magnetic head 11 formed thereon . Though the 
thin-film magnetic head 11 is formed near the horizontal 
center of the support 20 in Fig. 3, the forming position 
is not limited thereto . The upper face of the head slider 
13 in the drawing is a medium-opposing surf ace which opposes 
the recording surface of the hard disk 2, and is referred 
to as an air bearing surface (ABS) S. As the hard disk 2 
rotates, an airflow accompanying the rotation levitates the 
head slider 13, thereby separating the air bearing surface 
S from the recording surface of the hard disk 2. Though 
not depicted, the air bearing surface S is formed with a 
slider rail for adjusting the amount of levitation. 
{0026] For protecting the thin-film magnetic head 11, an 
15 overcoat layer 25 is provided on the surface of the head 

slider 13 on the front side in the drawing. The surface 
of the overcoat layer 25 is a pad forming surface 25p to 
be formed with electrode pads. This surface 25p is formed 
with a pair of heater electrode pads 23a, 23b (whose heater 
20 will be explained later) , a pair of recording electrode pads 

(second device electrode pads) 21a, 21b, and a pair of 
reproducing electrode pads (first device electrode pads) 
22a, 22b. Namely, the electrode pads are disposed on the 
same surface. 

25 [0027] The pair of heater electrodepads 23 a, 23b are located 

on both sides of a group of the recording electrode pads 



21a, 21b and reproducing electrode pads 22a, 22b so as to 
hold the group therebetween. Though the reproducing 
electrode pads 22a, 22b are attached to the right side of 
the recording electrode pads 21a, 21b, their positions may 
be reversed. 

[0028] On the leading end side of the suspension arm 12, 
six terminals 15a to ISf are arranged in parallel. The 
recording electrode pads 21a, 21b are connected to the 
terminals 15e, 15f , respectively. The reproducing 
electrode pads 22a, 22b are connected to the terminals 15a, 
15b, respectively. The heater electrode pads 23a, 23b are 
connected to the terminals 15d, 15c, respectively. For 
connecting the electrode pads to their corresponding 
terminals 15a to 15f, ball bonding using gold as a material 
for bonding (gold ball bonding) is utilized, for example. 
[0029] A printed wiring pattern 17 having leads 17a to 17c 
insulated by coating is disposed on the suspension arm 12. 
The printed wiring pattern 1 7 elect r ical ly connects the upper 
terminals 15a to 15f to terminals 16a to 16f (see Fig. 2) 
disposed on the base end side of the suspension arm 12 . The 
leads 17a to 17c of the printed wiring pattern 17 are provided 
two by two. The leads 17a, 17a are electrically connected 
to the heater electrode pads 23a, 23b byway of the terminals 
15d, 15c. The leads 17b, 17b are electrically connected 
to the recording electrode pads 21a, 21b by way of the 
terminals 15e, 15f. The leads 17c, 17c are electrically 
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connected to the reproducing electrode pads 22a, 22b by way 
of the terminals 15a, 15b. 

[0030] As shown in Fig. 2, the printed wiring pattern 17 
travels from the pad forming surface 25p toward the base 
end side of the suspension arm 12 by way of the surroundings 
(sides) of thehead slider 13, so as to extend into the vicinity 
of the terminals 16a to 16f - Namely, the printed wiring 
pattern 17 travels so as to turn around toward the arm base 
end side from the surface of the head slider located on the 
side opposite from the arm base end. The leads 17a, 17a 
are connected to the terminals 16c, 16d. The leads 17b, 
17b are connected to the terminals I6e, 16f . The leads 17c, 
17c are connected to the terminals 16a, 16b. The terminals 
16a to 16f are connected to a head amplifier (not depicted) 
or the like for carrying out recording and reproducing signal 
processing. 

[0031] The head slider 13, printed wiring pattern 17, and 
terminals 15a to 15f , 16a to 16f are arranged on the suspension 
arm 12 by way of an insulating layer 18, so as to be 
electrically insulated from the suspension arm 12 made of 
a metal . 

[0032] The foregoing configuration energizes theMR device, 
electromagnetic transducer, and heater of the thin-film 
magnetic head 11 via the terminals 15a to 15f. 

[0033] Fig. 4 is a schematic sectional view of the thin-film 
magnetic head 11 taken along a line perpendicular to the 
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air bearing surface S. The thin- film magnetic head 11 xs 
a combination thin-film magnetic head in which a reproducing 
he ad part 31 having a GMR (Giant MagnetoResistive) device 
30 for reproducing, and a recording head part 32 acting as 
an inductive electromagnetic transducer for recording are 
la minated on the support 20. The GMR device utilises a giant 
ma gnetoresistive effect yielding a high magnetoresistance 
change ratio. 

[0034] The recording headpart 32, which employs a so-called 
in-plane recording scheme, mainly comprises a lower magnetic 
pole 33, an upper magnetic pole 34 magnetically connected 
to the lowermagneticpole 33 while holding the lower magnetic 
pole 33 between the GMR device 30 and the upper magnetic 
pole 34, and a two-layer thin-film coil 35 partly located 
between the lower magnetic pole 33 and upper magnetic pole 
34. 

[00351 The upper magnetic pole 34 is constituted by a 
ma gnetic pole part layer 34a located on the air bearing 
surface S side and a yoke part layer 34b, connected to the 
magnetic pole part layer 34a, bypassing the thin-f ilm coil 
35 thereunder . 

[0036] A heater 40a formed from Cu, NiFe, Ta, Ti, CoNiFe 
alloy, FeAlSi alloy, or the like is disposed on the side 
of the GMR device 30 opposite from the air bearing surface 
S, i.e., on the rear side of the GMR device 30 as seen from 
the air bearing surf ace S . The heater 40a thermally expands 



12 



its surrounding'layers by heat generated upon energization, 
thereby adjusting the distance between the head slider (the 
GMR device 30 in particular) and the hard disk 2. 
[0037] The heater 40a has a meandering form (see Fig. 5) 
with both ends electrically connected to two electrically 
conduct! ve parts 41a, 41b, madeof an electrically conductive 
material such as Cu, extending upward in the drawing, 
respectively. The heater electrode pads 23a, 23b are 
attached to upper ends (at the pad forming surface 25p of 
the overcoat layer 25) of the electrically conductive parts 
41a, 41b, respectively. 

[0038] Similarly, two electrically conductive parts (not 
depicted) formed from an electrically conductive material 
are electrically connected to each of the reproducing head 
part 31 and recording head part 32, so as to be connected 
to the reproducing electrode pads 22a, 22b or the recording 
electrode pads 21a, 21b, respectively. 

[0039] Fig. 5 is a plan view showing an example of the heater 
40a. The heater 40a has a so-called meander structure in 
which a single line is winding, both ends of which are 
connected to extraction electrodes 85a, 85b, respectively. 
The extraction electrodes 85a, 85b are connected to the 
electrically conductive parts 41a, 41b shown in Fig. 4, 
respectively. 

[0040] The heater 40a is dimensioned, for example, such 
that the meandering line pitch is 3 urn, the line width is 
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2 ym, and the distance between adjacent parts of the line 
is 1 um. The heater 40a generates heat when energized by 
applying a voltage between the heater electrode pads 23a, 
23b (e.g., causing a current of about 20 mA to flow) . 
[0041] Since the electrically conductive parts 41a, 41b, 
beater electrode pads 23a, 23b, recording electrode pads 
21a, 21b, and reproducing electrode pads 22a, 22b are 
disposed in parallel in a direction perpendicular to the 
sheet surface of Fig. 4, only the electrically conductive 
part 41a and heater electrode pad 23a in the heater 40a are 
shown in Fig. 4. 

[0042] In thus configured head slider 13, the heater 
electrode pads 23a, 23b are disposed on both sides of the 
group of the recording electrode pads 21a, 21b and 
reproducing electrode pads 22a, 22b within the same plane 
as shown in Fig. 3. The leads 17a to 17c connected to the 
electrode pads are turned around from the leading end side 
of the suspension arm 12 , so as to travel the surroundings 
of the head slider 13 toward the base end side of the suspension 
arm 12 . 

[0043] Therefore, in the printed wiring pattern 17, the 
leads 17a, 17a electrically connected to theheater electrode 
pads 23a, 23b are located between a pair of leads 17b, 17b 
electrically connected to the recording electrode pads 21a, 
21b and a pair of leads 17c, 17c electrically connected to 
the reproducing electrode pads 22a, 22b in a region behind 
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the head slider 13 in the printed wiring pattern 17, more 
specifically a region between the surface 25p provided with 
the electrode pads and the base end of the suspension arm 
12. ' 

[0044] Therefore, the leads 17b, 17b of the recording head 
part 32 and the leads 17c, 17c of the reproducing head part 
31 are separated from each other by the leads 17a, 17a of 
the heater 40a. As a consequence, even when a current is 
supplied to the leads 17b, 17b of the recording head part 
32, no noises are imposed on the leads 17c, 17c of the 
reproducing head part 31, whereby crosstalk is prevented 
from occurring. 

[0045] With reference to Fig. 4, an example of method of 
making a thin-film magnetic head will now be explained. 
[0046] First, on a substrate 38 made of AlTiC (Al 2 0 3 -TiC) 
or the like, an undercoat layer 39 made of an insulating 
material such as alumina (A1 Z 0 3 ) is formed with a thickness 
of about 1 pm to about 10. pm, for example. The substrate 
38 and undercoat layer 39 will become the support 20 for 
the head slider. Subsequently, a lower shield layer 42 made 
of a ferromagnetic material is formed on the undercoat layer 

39. 

[0047] Then, a GMR device 30 is formed on the lower shield 
layer 42 by a known technique. The GMR device 30 is 
constituted by a plurality of films in practice, but is 
depicted as a single layer. Next, an insulating layer 44 



made 6fAl 2 0 3 or the like is formedby sputtering, for example, ( 
so as to cover the lower shield layer 42 and GMR device 30. 
[0048] Subsequently, an upper shield layer 45 is formed 
with a thickness of about 1 . 0 urn to about 4.0pm, for example, 
by plating so as to cover the lower shield layer 42 and GMR 
device 30 . Simultaneously with the forming of the upper 
shield layer 45, a heater 40a made of an electrically 
conductive material such as Cu, NiFe, Ta, Ti, CoNiFe alloy, 
and FeAISi alloy is formed on the insulating layer 44 by 
the same processing (e.g., plating) as with the making of 
the upper shield layer 45. The height of the heater 4 0a 
is on a par with that of the upper shield layer 45, for example . 
The upper shield layer 45 and the heater 40a can be formed 
at the same time if they are made of the same material. 
[0049] Next, on the upper shield layer 45 and heater 40a, 
an insulating layer 46 made of an insulating material such 
as A1 2 0 3 is laminated, for example, by sputtering with such 
a thickness that the upper face of the heater 40a is covered 
therewith. Thereafter, the surface of the insulating layer 
46 is ground flat. Here, the insulating layer 46 has a 
thickness of about O.lpmto about 0 . 5 ym on the upper shield 
layer 4 5 and is thicker behind the upper shield layer 45. 
The foregoing yields the reproducing head part 31. The 
insulating layer 46 may be laminated by a thickness of about 
0.1 pm to about 0.5 ym from the beginning. In this case, 
the insulating layer 4 6 is formed, and then an overcoat layer 
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25, which will be explained later, is formed so as to cover 
the part of heater 4 0a protruding from the insulating layer 
46. 

[0050] subsequently, a lower magnetic pole 33 made of 
permalloy, for example, is formed on the insulating layer 
46 by sputtering, for instance. Then, a nonmagnetic layer 
50 is formed on the lower magnetic pole 33 by sputtering, 
for example, and a photoresist layer 51 is formed on the 
nonmagnetic layer 50 . In the nonmagnetic layer 50, a contact 
hole 50h is formed by photolithography and dry etching. 
[0051] A first stage of thin-film coil 35 is formed with 
a thickness of about 1 um to about 3 um on the photoresist 
layer 51 by utilizing photolithography, plating, and the 
like, and then a photoresist layer 53 is formed on the 
thin-film coil 35. Apart of the thin- film coil 35 is located 
between the lower magnetic pole 33 and upper magnetic pole 
34. 

[0052] After forming the first stage of thin-film coil 35, 
a magnetic pole part layer 34a of an upper magnetic pole 
34 is formed, and then a second stage of thin-film coil 35 
is formed. Thereafter, the nonmagnetic layer 50 is etched 
at a position corresponding to a center part of the thin-film 
coil 35, so as to form the contact hole 50h, thereby making 
a yoke part layer 34b to become a rear side part of the upper 
magnetic pole 34. Though two stages each of the thin-film 
coil 35 and photoresist layer 53 are laminated in this 
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embodiment, the number of stages and procedure of forming , 
are not limited thereto. 

. [0053] Next, an overcoat layer 25 is formed so as to cover 
the upper magnetic pole 34. The electrically conductive 
parts 41a, 41b shown in Fig. 4 can be formed essentially 
by the following procedure- Namely, after forming the 
heater 40a and extraction electrodes 85a, 85b (see Fig. 5) , 
a resist pattern is formed such that the extraction 
electrodes 85a, 85b will not be covered with laminating 
materials thereafter. Then, the resist pattern is lifted 
off after forming the overcoat layer 25, for example. 
Subsequently, the electrically conductive parts 41a, 41b 
are formed by frame plating, for example, and heater 
electrode pads 23a, 23b are disposed at upper end parts 
thereof. 

[0054] As with the heater 40a, the reproducing head part 
31 and recording head part 32 are formed with electrically 
conductive parts, and recording electrode pads 21a, 21b and 
reproducing electrode pads 22a, 22b are disposed on the same 
surface of the head slider 13 together with the heater 
electrode pads 23a, 23b as shown in Fig- 3. 
[0055] The foregoing yields the recording head part 32, 
thereby finishing the thin-film magnetic head 11. 
[0056] Another mode of the position where the heater is 
placed will now be explained with reference to Fig. 6. As 
shown in this drawing, for example, the heater maybe disposed 
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in a layer located between the substrate 38 and the GMRdevice 
30 (as with a heater 40b indicated by a dash-double-dot line 
in Fig. 6) , or on the upper side of the recording head part 
32 (as with a heater 40c indicated by a dash-double-dot line 
in Fig. 6) . 

[0057] When providing a heater at the position of theheater 
40c, the heater 40c is initially formed on the overcoat layer 
25, and then an overcoat layer 52 made of an insulating 
material such as A1 2 0 3 is formed thereon by sputtering, for 
example . 

[0058] The heater may be disposed solely at the 
above-mentioned position or divided into two and then placed 
there. Fig. 7 is a schematic sectional view showing an 
example of the thin- film magnetic head 11 in which divided 
heaters are arranged. In this drawing, heaters 60 arranged 
in a divided fashion are located at the same height as with 
the heater 40c disposed within the overcoat layer 52 shown 
in Fig. 6. Though Fig. 7 shows a divisional arrangement 
at the height of the heater 40c, the height is not limited 
thereto. For example, divided heaters may be arranged at 
the height of the heater 40a or 40b shown in Fig. 6. 
[0059] when the thin-film magnetic head 11 is finished as 
mentioned above, a plurality of thin-film magnetic heads 
11 are formed on a single substrate 38. For yielding the 
head slider 13 shown in Fig. 3 from this state, the substrate 
38 is initially cut into a plurality of bars each comprising 
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thin-film magnetic heads 11 arranged in a row, and then each . 
bar is cut into blocks including their respective thin-film 
magnetic heads 11 . Thereafter, a desirable slider rail (not 
depicted) is formed, whereby the head slider 13 is finished. 
[0060] The head slider 13 is mounted on the leading end 
side of the suspension arm 12. One ends of the leads 17a 
to 17c laid on the suspension arm 12 are bonded to the terminals 
15a to 15f disposed on the leading end side of the suspension 
arm 12, whereas the other ends are bonded to the terminals 
16a to 16f disposed on the base end side of the suspension 
arm 12, whereby the head gimbal assembly 10 is obtained. 
After being produced as such, the head gimbal assembly 10 
is set up such that the head slider 13 is made movable over 
the hard disk 2 while being adapted to record and reproduce 
magnetic signals, whereby the hard disk drive 1 shown in 
Fig. 1 is finished. 

[00 61] Though specifically explained with reference to 
embodiments in the foregoing, the present invention is not 
limited to the above-mentioned embodiments. For example, 
the second magnetic pole may be integrated instead of being 
divided into the magnetic pole part layer and yoke part layer . 
The thin-f ilmmagne tic head may be of perpendicular recording 
type instead of in-plane recording type. In place of the 
GMR device, AMR (Anisotropic MagnetoResistive) devices 
utilizing anisotropic magnetoresistive effects, TMR 
{Tunneling MagnetoResistive) devices utilizing 
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magnetoresistive effects occurring at tunnel junctions, and 
the like may be used in the reproducing head part . 
[0062] in the present invention, since the heater electrode 
pads are located on both sides of the group of the first 
and second device electrode pads within the same surface 
of the head slider, crosstalk can be prevented from occurring 
between the respective leads of the magnetoresistive device 
and inductive electromagnetic transducer. 
[0063] The basic Japanese Application No. 2003-24 621 filed 
on January 31, 2003 is hereby incorporated by reference. 
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